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(54) ELECTROCHEMICAL GAS DETECTOR 

(57)Abstract: 

PURPOSE: To flow an electrolyte to the electrode 
surface without using a string-shaped liquid-guiding 
member through the electrode. 

CONSTITUTION: In an electrochemical gas detector for 
detecting the concentration of a gas to be detected as 
an electrolytic current by allowing at least an action pole 
and an opposite pole to contact an electrolyte, a water- 
containing plate 5 is allowed to contact an electrode 
surface 2b of an electrode boy 2 which becomes the 
action pole and is housed in a container 1 by enclosing 
in sandwich with the water-containing plates 4 and 5 for 
contacting at both front and rear surfaces of the 
electrode body 3 which becomes the opposite pole and 
the periphery part. An electrolyte is sucked via the 
water-containing plate 4 and the electrolyte is routed to 
the water-containing plate 5 which exists between the 
electrode bodies 2 and 3 from the periphery part of the 
water-containing plate 4, thus causing the electrode 
surfaces 2b and 3b of both electrode bodies 2 and 3 to 

contact the electrolyte and generating art electrolytic current corresponding to the 
concentration of the gas. Then, when the electrolyte is included in the water-containing plates 
4 and 5, gas can be detected and the electrolyte in the container can be reduced as much as 
possible, thus absorbing the increase and decrease in the electrolyte due to moisture at a 
space which is generated in the container. 
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1. This document has been translated by computer.So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electrochemical gas sensitive detector which holds in a container and detects 
the concentration of **-ed gas as an electrolytic current so that an operation pole and a 
counter electrode may be made to **** to the electrolytic solution at least The first water 
board which can absorb the aforementioned electrolytic solution is inserted by the 
aforementioned operation pole and the aforementioned counter electrode. Moreover, the 
electrochemistry formula gas sensitive detector to which the second water board which can 
absorb the aforementioned electrolytic solution which extends outside the periphery section of 
the aforementioned counter electrode, is made to contact the electrolytic-solution side of the 
aforementioned counter electrode, and it comes to carry out a part of second water board [ at 
least ] in contact with the electrolytic solution. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the electrochemistry formula gas sensitive detector which this invention 
makes detected gas act on the electrolytic solution closed by the permeability porous 
membrane, and detects the concentration of detected gas from the electrolytic current at this 
time — it is related with the supply technology of the electrolytic solution to an electrode in 
more detail 
[0002] 

[Description of the Prior Art] With the electrode board which comes to form electrode material, 
such as platinum black, in layers, an electrochemistry formula gas sensitive detector closes 
opening of a container, holds the electrolytic solution and counter electrodes, such as a dilute 
sulfuric acid, in a cell, and is constituted by the diaphragm equipped with water repellence and 
permeability like the fluororesin. The electrolytic solution carries out volume change of this 
detector according to change of the humidity in environment on the relation which uses the 
liquid which has hygroscopic'ity, such as a dilute sulfuric acid, as the electrolytic solution, and the 
oil-level level in a container changes. There is a problem that a pressure will act on an electrode 
layer, distortion will arise if this change takes place rapidly, and a measurement error arises. That 
such a problem should be solved, the little amount of electrolytic solutions is held in the interior 
of a cell, and the electrochemistry formula gas sensitive detector to which liquid junction of an 
electrode board and the electrolytic solution was carried out by the watering member of the 
shape of a string equipped with absorptivity is proposed (JP,57-147048,A). 

[0003] . * ■ 

[Problem(s) to be Solved by the Invention] watering of the shape of a string for electrode area 
not only decreasing, but carrying out the liquid junction of the electrolytic solution and the 
electrode, since the through-hole for letting a watering member pass needs in the center of the 
electrode board which serves as a counter electrode in order to draw a watering member to an 
operation pole, although it can respond to the change in the electrolytic solution which lessens 
the electrolytic solution as much as possible, and originates in environmental humidity if such a 
watering member uses — the problem that where of insertion work of a member is needed and a 
manufacturing process is complicated is 

[0004] , 
[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. In the 
electrochemical gas sensitive detector which holds in a container and detects the concentration 
of **-ed gas as an electrolytic current so that an operation pole and a counter electrode may be 
made to **** to the electrolytic solution at least Insert the first water board which can absorb 
the aforementioned electrolytic solution by the aforementioned operation pole and the 
aforementioned counter electrode, and the second water board which can absorb the 
aforementioned electrolytic solution which extends outside the periphery section of the 
aforementioned counter electrode is made to contact the electrolytic-solution side of the 
aforementioned counter electrode, and it was made to carry out a part of second water board 
[ at least ] in contact with the electrolytic solution. 



Function] The electrolytic solution is sucked up through the water board wh.ch touches the rear 
Se o^a counter electrode, and the electrolytic solution turns to the water board wh.ch ex.sts 
between an operation pole and a counter electrode from the periphery section of a water board 
By this the efectrode side of the electrode side of an operation pole and a counter etoctrode w... 
contcVthe electrolytic solution, and will generate the electrolytic current corresponding to the 
c"ation of gas^Therefore, since operation of a gas sensitive detector ) w I be atoned ,f the 
electrolytic solution is contained in the water board, ,t becomes possible to lessen the 
electrolytic solution held in a container as much as possible, to secure and have space, and to 
absorb the change in the electrolytic solution by humidity in th.s space. 

[Example] Then, based on the example illustrating the detail of this invention it explains below. 
Drawing 1 shows one example of this invention, and the sign 1 in draw.ng .s the barrel wh ch 
SSTes T aTel. and can Sx now the frames 2 and 3 furnished with the electrode object later 

the matter which quipped with the catalysis of platinum, a 
platinum system alloy, etc. one front face of the diaphragms 2a and 3a wh.ch consist of a 
to Tresin which is the electrode object mentioned above, respectively and was ; equ.ppe with 
permeability and water repe.lence as shown in the dj^2 b and a (b -s car "ed out or2 and 
3 mix the impalpable powder of platinum, and the so-called platinum black to a b.nder, s.nter 
thTm in layers, Ly form the electrode sides 2b and 3b, and are constituted When these touch 
he electrolytic solution, the electrode object 2 of the side which touches the open a.r w... act 
[ the electrode object 3 of another side as an operation pole ] as a counter electrode. 
0008] And 1st level difference section 1b is equipped with it as the electrode object 2 used as 
the operation pole which contacts **-ed gas among the electrode objects 2 and 3 ,s formed ,n 
opening 1a of a barrel 1 by making the diaphragm 2a into an outside. The electrode object 3 used 
as a counter electrode moreover, on rare ** which puts the glass woo. equ.pped wth chemical 
resLance while absorbing the electrolytic solution, and the sheet metal formed by the ^ceNu.ose 
between two water boards 4 and 5 which it comes to form more greatly than the s.ze of the 
eSode 3 used as a counter electrode In 1d of 2nd level difference sect.cn ormec .so ^that ,t 
might become the height to which it is a lower part and the water board 5 on top touches 
dectrode side 2b from 1st level difference section 1b, it piles up the wate r boa ds 4 and 5 and ,n 
the shape of sandwiches, it is united, and is caught. Thus, after sett.ng to the electrode object 2 
the water board 4, the electrode object 3, and the state where the water board 4 was p. led up n 
laye^ O ring 7 is located in the periphery of the electrode object 2 used as an outs.de. and it .s 
being fixed to the barrel 1 by the fluid-tight state with the frame 8. Moreover, th.n l.nes, such as 
pSum are Connected to the electrode sides 2b and 3b of each electrode objects 2 and 3, and 
the electrode sides 2b and 3b are connected to the measunng c.rcu.t by pull.ng out outs.de 
through the through-hole which drilled this thin line in the barrel 1 

[0009] Opening 1e of another side of a barrel 1 equips with the cntena pole 10 1f of level 
difference sections formed here, infixes O ring 1 1, and is being fixed to the barrel 1 .n the state 
of fluid-tight with the frame 1 2. In addition, in the sign 1 5 in drawmg, 8 shows an a.r hole for the 
plug which closes the electrolytic-solution inlet 16 drilled in the barrel 1 aga.n. 
[001 0] In this example, if it installs so that the electrode objects 2 and 3 may become 
Perpenldar ( drawing 3 ), some water boards 4 by the side of the electrolytic so.ut.or . 2 ) will 
beTmmersed in i^elferolytic solution 20, and the electrolytic solut.cn 20 will spread to the 
whde water board 4 with surface tension. Thus, if the electrolytic solution 20 Permeates to the 
periphery of the water board 4. in order that the water board 5 wh.ch has touched on the 
periphery of the electrode object 3 used as a counter electrode may absorb the electrolyte 
Ttion 20 of the water board 4. finally the electrode sides 2b and 3b of eac , electrc > e .objects 
2 and 3 constitute an electrolysis cell through the electrolytic solut.on 20 of the water board 5 
and the criteria pole 10 forms an electric conduction relation through the electrolyt.0 solut.on 20. 

[001 1] When **-ed gas contacts the electrode object 2 in this state, the **-ed gas which 



passed diaphragm 2a **** on the boundary of this electrode side 2b and the electrolytic solution 
of the water board 5, and the electrolytic current corresponding to the concentration of gas is 
made generated among the electrode sides 2b and 3b of the electrode objects 2 and 3. 
[0012] Since the electrolytic solution 20 held in the barrel 1 is little although the volume of the 
electrolytic solution 20 will increase if the humidity of an external environment rises and the 
electrolytic solution 20 absorbs moisture in this state, the sufficient room 21 is secured and, for 
this reason the increment of the electrolytic solution 20 will fully be absorbed in space 21. A 
part for the pressure buildup of the space gas by increase in quantity of this electrolytic solution 
20 will be emitted to the atmosphere from air hole 18 grade. In addition, if the concentration is 
fallen to a ** grade according to moisture absorption, since absorbency and evaporation balance, 
the electrolytic solution 20 will maintain the level to constant value. 

[0013] on the other hand, by environmental humidity falling, when there was much evaporation of 
the moisture of the electrolytic solution 20, the electrolytic solution 20 was mentionedabove, 
although the volume was decreased — as — elevation of concentration — following 
absorbency — going up — ** — reduction stops in the stage to which the oil level fell to fixed 
level Since some near water boards 4 which face the electrolytic solution 20 also in this state 
are still ****(ed) to the electrolytic solution and the electrolytic solution is included in the water 
board 4 whole, an electrolysis cell will be constituted through the electrolytic solution between 
electrode side 2b of the electrode objects 2 and 3, and 3b. Since it does not depend for gas- 
sensitive-detector sensitivity on the concentration of the electrolytic solution and distortion of 
the electrode objects 2 and 3 accompanying change of humidity moreover is not produced 
needless to say, either, it can be concerned with the size of humidity and practically sufficient 
precision [ be / nothing ] can be maintained. u 
[0014] In addition, although the example was taken and explained to 3 pole type us.ng the criteria 
pole 10 in this example, even if it applies to the thing of 2 pole type which consists of an 
operation pole and a counter electrode, it is clear to do the same operation so. Moreover, 
although it arranges where the criteria pole 10 is isolated in this example, much more 
miniaturization can be attained by arranging in the state where it was made to stick through a 
water board as shown in drawing 4 . 

[0015] The example shown in drawing 4 namely, between the electrode object 30 which 
constitutes an operation pole, the electrode object 31 which constitutes a counter electrode, 
and the electrode object 32 which constitutes a criteria pole after it inserts the water boards 33 
and 34 of bigger size than the electrode objects 31 and 32 used as a counter electrode or a 
criteria pole, and the criteria pole 32 was alike on the other hand and making the water board 35 
contact the spacer for securing the space in which the electrolytic solution is furthermore held 

- a member 36 — with reservation of permeability further the diaphragm 37 which prevents **** 

— piling up — these — the periphery section of the upper surface and a base — O rings 38 and 
39 — guessing — a case etc. — a pressure-welding state — holding — a spacer — it is made 
to pour the electrolytic solution into the space secured by the member 36 

[0016] Since the pressure welding of each periphery sections 33a, 34a, and 35a of the water 
boards 33, 34, and 35 is carried out according to this example, the electrolytic solution held in 
the space of a spacer 36 will be transmitted to the periphery sections 33a, 34a, and 35a of each 
water boards 33, 34, and 35, will arrive at the electrode side of the electrode objects 30, 31, and 
32, and will constitute an electrolysis cell like the above-mentioned. 

[0017] Although two or more water boards which sandwich an electrode object are contacted on 
the perimeter edge in a further above-mentioned example it was shown in the drawing 5 (b) 
as — the periphery of the water board 40 — the electrolytic solution — ****** ~ Heights 40a 
and 40a and 40a.... which are the grade which can do things being formed, and with the water 
board 41 of another side which sandwiches an electrode object If it is made to make it contact 

through these heights 40a and 40a and 40a it can prevent that the contact pressure of the 

periphery section reaches a center section, and the formation of wrinkles can be prevented. 
[0018] Furthermore, although the water board is formed in a tabular in an above-mentioned 
example, as shown in the drawing 5 (b), Through-holes 41a and 41a and 41a.... are prepared in 
the water board 41 of the side which counters the electrolytic solution, and it becomes possible 



to make capacity of a container small by holding the electrolytic solution in these through-holes 
41a and 41a and the space formed of 41a.. 

[0019] Moreover, although it is made to wrap an electrode board in the shape of sandwiches in 
an above-mentioned example with two water boards which became independent, respectively, 
even if it forms the water board which applied so that the cellulose which dissolved in pastiness 
might be protruded to the periphery of an electrode board, was made to dry this, and was united 
with the electrode object, it is clear to do the same operation so. 

[0020] Furthermore, although it is made to support each electrode objects 2 and 3 by the 
respectively separate level difference section in an above-mentioned example, even if it makes it 
catch in the common level difference section, it is clear to do the same operation so. 
[0021] Moreover, although the electrode object which serves as a counter electrode in an 
above-mentioned example is formed on the surface of a diaphragm, even if it carries out vacuum 
evaporationo and uses for a substrate the sheet metal which formed the electrode constituent 
by the matter itself, it is clear to do the same operation so. 

[0022] The drawing 6 (b) (b) is what shows other examples of this invention, respectively, the 
sign 50 in drawing By the water supply member which rounded off and constituted the material 
equipped with endurance to the electrolytic solution, for example, the filter paper which 
consisted of glass wool, so that it might become cross-section cyclic In the bulk density of a 
grade of end-face 50a which the whole always touches the water board 4 mostly, and can 
secure space 21 in the interior of the barrel section 1 enough, and this example, the inner skin of 
the barrel section 1 is held in the wrap grade by the monostromatic. 

[0023] the state where each part material was attached to the barrel 1 in this example — the 
electrolytic-solution inlet 16 to the electrolytic solution — optimum dose — getting it blocked - 

- at least — the water boards 4 and 5 and water supply — a member 50 pours in the 
electrolytic solution of the amount of the grade used as a damp or wet condition, and seals with 
a plug 15 the water board 4 — water supply — since it is in contact with the end face of a 
member 50 — water supply — the contact surface with a member 50 — the vas-capillare force 

— water supply — the electrolytic solution contained in the member 50 is absorbed and the 
water board 5 which is in contact with this — the vas-capillare force — water supply — the 
electrolytic solution is absorbed from a member 50 The electrolytic solution of the water supply 
board 4 is further absorbed by the water absorption board 5, and carries out liquid junction of 
the operation pole 2 and the counter electrode 3 like the above-mentioned. Thereby, the 
operation pole 2 and a counter electrode 3 will constitute an electrochemical gas sensor through 
the electrolytic solution of the water board 5, and make the electrolytic current proportional to 
the concentration of the gas which touched the operation pole 2 generated. 

[0024] by the way, in this example, the inner skin is surrounded inside a barrel 1 — as — water 
supply, since the member 50 is arranged even if it is in the state where a detector inclines and is 
installed as shown in drawing 7 , and the electrolytic solution 20 inclines and exists in the corner 
of a pars basilaris ossis occipitalis — water supply — a member 50 Since the part is always in 
contact with the electrolytic solution, sucks up the electrolytic solution 20 according to the vas- 
capillare force and supplies the water boards 4 and 5, even if there is no **** in the posture of a 
barrel 1, it gets it blocked and the water board 4 has not carried out direct **** at the 
electrolytic solution 20, the electrolytic solution will always be supplied to the water board 5. As 
a result, the liquid junction state of the operation pole 2 and a counter electrode 3 is [ that there 
is no **** in the posture of the main part of a detector ] always maintainable. 
[0025] Since the electrolytic solution 20 held in the barrel 1 although the volume of the 
electrolytic solution 20 will increase when the humidity of an external environment rises and the 
electrolytic solution 20 absorbs moisture is little, the sufficient room 21 is secured, for this 
reason, the increment of the electrolytic solution 20 will fully be absorbed in space 21, and it will 
be emitted to the atmosphere from air hole 18 grade about the part beyond it. 
[0026] on the other hand, by environmental humidity falling, when there was much evaporation of 
the moisture of the electrolytic solution 20, the electrolytic solution 20 was mentioned above, 
although the volume was decreased — as — elevation of concentration — following — 
absorbency — going up — ** — reduction stops in the stage to which the oil level fell to fixed 



this state - the water boards 4 and 5 and water supply - since the electrolytic solution is 
s"lf colS in tht mlber 50. an electrolysis cell will be constituted through the e,eetrolyt,c 
solution between electrode side 2b of the electrode objects 2 and 3, and 3d 
[OrarTl action, although considered as the single vo.ume in this example ,f constituted ,n the 
grade which can secure space to a barrel at a multip.e-times volume, the e.ectrolytic solut.on 
can be supplied to the electrode objects 2 and 3 much more certainly. 
[0028] Moreover, although the form of sheet-like water supply paper w ^ prepared m th.s 
example and held in the barrel Rigid intensity is comparat.vely large. ,t .s like [ as shown in 
drawing 8 ] a polyolefine system macromolecule — and carry out injection molding of the 
porS polymer^ materials (for example. "SANFAIN AQ" (registered trademark)) eo^ped w,th 
the hydrophHic property, or Carry out cutting or [ carrying out cutt.ng ] [ sintering ceramic 
powde n the ta'rge't configuration ] Even if it furthermore reinforces with poly-e- matena.s 
after constituting the purpose configuration object by the cellulose, ,t fabricates to tubed a the 
size which can be held in a container and it uses this as a water supply member, .t is clear to do 

S029] m «l O is what blocked the tubed part 52a side which contacts the water board 4 at 
least by flat-surface section 52b which consists of the same matenal. it .s chosen so that the 
whole length may be most.y in agreement with the height of the space 21 o a co^'I^ Z s 
is what used positively the rigidity which the tubed water supply member ment.oned above has 
and it is constituted in the shape of a cup. Such a water supply member can carry out 'nation 
mold ng of the porosity po.ymeric materials (for example. "SANFAIN AQ (registered trajm-rk)) 
Z a polyolefine system macromolecule which rigid intensity was comparably large and was 
equipped with the hydrophi.ic property, they can carry out cutting. ,t can ^^^T^o 
in the target configuration, it can carry out cutting, or it can be further re.nforced with polymenc 
materials after constituting the purpose configuration object by the cellulose, and can be 

W^Tus, the water supply which constituted - if a member 52 inserts th^e 21 of the 
Lrrel 1 which constitutes the detector as shown in drawing 10 and the electrolyt e solution 
pou" in the electrolytic solution which was transmitted to tubed part 52a which is d.rectly .n 
contact with the electrolytic solution 20, and moved to flat-surface sect.cn 52b is absorbed by 
the wateV board 4 which is in contact with flat-surface section 52b moves rem the periphery 
section to a water board 5, and will spread round electrode objects 2 and 3 ; hke the above- 
mentioned henceforth by the way, water supp.y - since the upper part ,n drawing wa , b .tooted 
by flat-surface section 52b and has touched all over the water board 4, a member 52 will prevent 
that the electrode objects 2 and 3 will always be supported, respond to the curve of the 
electrode objects 2 and 3 by rapid change of a pressure, and the electrode material 2 and 3 
caves in to a space side needless to say - this example - also setting - water supply - 
"nee the member 52 is formed in tubed and it has space 52c inside even ,f ,t 
21, it is clear that the excessive space of the grade which can absorb an .ncreased part of the 
electrolytic solution by moisture absorption is securable eiirfa ^ 
[0031] In addition, in an above-mentioned example, although tubed part 52a and J?*^"™ ce 
section 52b are formed in one. even if it divides into a tube-l,ke object and the d,s k which can 
close opening of this, it constitutes and it uses it, piling these up, it is clear to do the same 
operation so. 
."00321 

Effect of the Invention] As explained above, in this invention, the first water board which can 
absorb the electrolytic solution is inserted by the operation pole and the counter electrode. 
Moreover, since the second water board which can absorb the electrolytic solution which 
extends outside the periphery section of a counter electrode was made to contact the 
electrolytic-solution side of a counter electrode and a part of second water board [ at Jeast j 
was carried out in contact with the electrolytic solution The execution area of an electrode not 
Tnly being made to increase but the work which you drill [ work ] a through-hole in an electrode 
and makes it flow through a string-like member becomes unnecessary, and it can attain 
simplification of a manufacturing process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of this invention. 

[Drawing 2] A drawing (b) and a (b) are drawings expanding and showing the polar zone, 

respectively. 

[Drawing 3] It is drawing showing the busy condition of equipment same as the above. 
[Drawing 4] It is cross-section structural drawing showing other examples of this invention. 
[Drawing 5] A drawing (b) and a (b) are drawings showing other examples of a water board, 
respectively. 

[Drawing 6] A drawing (b) and a (b) are the cross sections of the equipment in which other 
examples of this invention are shown. 

[Drawing 7] It is drawing showing the busy condition of equipment same as the above. 
[Drawing 8] water supply — it is the perspective diagram showing other examples of a member 
[Drawing 9] a drawing (b) and a (b) — respectively — water supply — it is the perspective 
diagram and cross section showing other examples of a member 

[Drawing 10] It is the cross section showing one example of the detector which used the water 
supply member same as the above. 
[Description of Notations] 

1 Barrel 

2 Three Electrode object 
2a, 3a Diaphragm 

2b, 3b Electrode side 
4 Five Water board 
8 12 Frame 

20 Electrolytic Solution 

50 Water Supply — Member 
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3*#»©Jt»C**Jfc-Cg3tf, **SM*4ftfliffii;-C 
* < fc «) C k & 6 «8i« O + A C * ii -r fe 
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[0 0 0 4] 

[»M*»*tsfc»©*s] zajLittnmtmm* 

5fe»C#»«i:*v»ttt, 'J>«t< k*»ftffiffik**«k 
10 iH>t, H5IBftffiffikB9i2^8ik-CH5i3S«l?S©i»iRAJ 

[0 0 0 5] 

aas k wa k ©aa® k t %z ©*§g 

*< L--C3?HI*W«U *oTfiKC<fcS«*«©«« 
4C©£HT?«JRf SCktfiirtlk&So 
[0 0 0 6] 

i at:^i-saa<**asifws^2, 3 

30 #H£t§Scfc-5fc:&-3T^£o 

[0 0 0 7] 2, 3(±, ^tl^nfflMbfeftaftTN d 
2 (>f) . (□) C^bfc«fc-5C»5Mik«*ttkS« 
ife7s»*«tSi«:k*>e>*SB8K2 a, 3 a ©-£©31 

S^L-tJBttC«SlgLt«affl2b, 3 b£ffJJ5)tl,TJi 

Wak LtMtSCfctftS. 
40 [0 0 0 8] tbt, ti#2, 3©^*tt^C8 
Ittrsftfflffika5«ffii*:2tt, *©HH2a£^«k 
T«J:3£l/rfH*l©Bin»l aCMSJx^loS 

*»i bc*»$tiT^s. sfe^ak%?.ma*3 
t±. «w* * irir -r s k k t> c * <e a & # 5 ^ 

aa 3 © ^ -f x «t t) t> x t < ffjfig l t * 5 2 tt0$*fi 

4, 5Ct**atrSftfc±T! N ^ 1 ©ISHofl IbiOT 
At\ A^maH2 bC±H©^2k«5A«S-rSift$k 

* 5 j; 5 c«a * nfc» 2 oaa» 1 d c * ^ t^*« 
50 4, 5 kit> K-f ^5 L «(rste^t>$n-c§±«>e»n-r 



3 

m t ft s 2 cajole o>)>?7 mm $ #t 
8c<t ic*f6«»t:B«*nr^So 

fis»2, 3ffltS®2b, 3bCtt3^<DlBtt#ftlC 
^»taitatCkC«fco-C«aBf2 b, 3b#i»]£[5]S& 
[0 0 0 9] gftl ©fl&#©WPg& 1 e 14, 

$n&aisff i f ca*n o**#ltou>^i i 
mm&xa 1 6 &ttjt*-3&#*, s& i 8iiii«?L* 

[0 0 10] CCSUBflCSViTs *^<*2, 3* 3 Sit 

t*a«t5caft«-rsi: (bs) , mmm2 oakos* 

S4O-*#«||*2 0C«ai*tU *ffl»*CJ;t)« 

*fiift 3 ©MB -CSS bT H 5 5 4 ©««P 

tt2 0*KJKrSfc& ft^*J(C{4^«®*2, 3©« 
HE 2 b, 3 b 5 (DM 2 0 * jl- UttSt 

abulia u ^tzmmm2 os^utifii ott>m 
[ooii] z<D&n-r:Wi$iJ3xtfmmte.2izmmtz> 
^m5(ommmt(om^X'mmvx, mm»2, 3©* 

[0 0 12] ;©«it, ^SPSR«Ofitt#±#Lr« 

1-3.1 iucft?>#, ffif*icjKg$ix-t^5«i*»[2 0 

C©fctoS»?*2 0 ©itfratf-ti^ 2 lT'+^-tftiR^ 

nschtftSo c: 2 o a^rasM* 

fcfcfc*. fcjfc, «*« 2 OfcMftfifc: 

«>, ^©i/^i/^-^tttiijf-rscifcfcftSo 

[0 0 13] Jfift©SgA s ®TbT«?*2 0© 

■kftom%m.ft^m^z\^ mm^2 oi±*©ft«& 

»T?«<J>iW5 t .lt-f *„ C©tt*Tft.«»»2 OCfflbt 

^s«0^*«4©-gptt > LrmmmzimL 
tut, $ykfo4±mznmmz$A,?-^2>i!>t>, mm 

#2, 3ffltH2b < 3blHHU fMf«t^UT«(» 
a IHStt 2, 3©Sfc£bftu©T-> fiS©:*;/NcMto 



(3) »M¥6- 58906 
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[0014] ftis, z©niiS^ic*^TaaiPSii o& 

o * ihmi u tzW&x- ies u t ^ £ 0 4 c m l & «t a 
[0015] -rftt)*., miizmLtzmmmtts itmm 

3, 3 4£JfAbfc!3, S£IM3 2©IIl:§*i 

3 5*SSSffe!)lfeJ:t, *6C««l**JR«-rs 

tLe>z±mtmm<Dmmmzov>>?3 8, 39^31 

20 

[0016] CO^j6«Jt«tn«^*«3 3 , 3 4, 3 
5©§JS»gP3 3 a, 3 4 a, 3 5 atfEl^ilSfe 
to, X^— 9-3 6©£^tClKg£nTU2>*)$?$i#&^ 
zMK3 3, 3 4, 3 5©^|lji£P3 3 a, 3 4a, 3 5a 
$£-3ttW3 0, 3 1, 3 2©««fflfc:gJ«U hu 

[0 0 17] *&t±J6©ldfi«K*^TH:» *JSft£ 
Rtr«&©^;fc«£*©±«iifT-&»£i*T05;^ 0 

5 (-f) t:^b&«tit:&*«4 0OJB«C«»**«!e! 
30 ?S5.r i:#T;S.5fig©£]gf$4 0 a, 4 0 a, 4 0 a-- 
-ZBtiLU *Sfr^»tfftk^©$**4 It, C©fl 
954 0 a, 40a, 4 0 a ••••£tf-bTig«£ 
CtSt «iitgP©)i^*A s **g|5(CS^©^&5±bT 
■toSS^SRSih-rs c fc*J-c s ?>„ 

[0 0 18] $f>icii, ±a©^ifi0llK*j^rt±$*« 
£«tt(CffMbT<AS#, 1)5 (D) KT^bfeJcdtm 
»*t^-r5«©^*«4 1 CM4 la, 4 1a, 

4 1a----$^lt, Cffl®?L4 1 a, 4 1a, 4 1a-- 

40 g»©S«4'J^<**ci:j&*Rrtli:fcao 

[0019] St, ±j4©ioi«c*^Ttt, ^n^n 

»ALbfe2tt©^7K*CJ;'5«MS-^>h''f 

T SS<* 4: -ft i: ft o fc b T P«©f^ffl 
[0 0 2 0] ±a<D*JK«C*l^Ttt««a 

50 ©f^ffl*s-rsci:ttwe,*>-efe5o 



5 

[0 0 2 1 ] X, ±»©£*0ac*5^"tH:tt«i:Sca« 

n r * isi«oftffl -r s c t i±w <=> t>x & z> o 

[0 0 2 2]H6U) (d) ii N ?ti?hfr%n8(Dtik 
ffl»J^^tl.fflT-$iot, H*??^ 5 Oli, m»?s 

tite htzmmz m s«5« t ft * j; a tc b fc*& 

t\ *>ofi#;g|5 1 ©ftgPt^H 2 1 £+#fit«T- £ 511 

[0023] zommmiza^x, sm&mici 

oSt) 'J>ft < i: &^M£ 4,5, &lM&7.kgfl« 5 0 KM. 

t)f^t5o ^7jc«4li, &7kgW5 ocsihibt 
1^5*^ *&7XgP»5 Oi:©gMST-€li i §AiCJ;f)$& 
7kgW5 0£^£ftT^£S8P?&£tM2!r £o ?ITC 

^6«;»®*l!aiR1-So *&7K«4©mfilM(±^?)tli&* 
1£ 5 C P&iR $ tiX bOM t IbI« C ft MIS 2 £: Mfii 3 i: £ « 
1^*5. .ifttcj;^ ftfflffi2 i:*f*l3 i;#^7ktS5 
©SPiS^ bTm^b^W*"X-fe >+;— *m$Lt 2> Z 
t Cft »3 . ^fflS 2 Lfctf* ©SKCittfiJ L feSIS? 

m m & £ -a- a c i: t ft a „ 

[0 0 2 4] C©^IJ60iJCt5^Tli«»l © 

f*)g|5{rii^©^Jl®S^f3iltf<t^tc$&7Xg|5»5 0#E2 
g£ftT03£#>, El7«c:^L7c:<ta IZ&m^tfffi^X 
mWZtl. SB?ffi2 OtfJs^CKKJt^oT^ffibTtN 
Stt^-CafeoT*), 5 0 li, ^ffl-a$#^B#« 

»r&tC}gbT^T\ m^2 0%^lffl^C < ti)PS^± 
tfT^7K«4, 5fC{£i|&-t£*><^ 
ft<U o^ip, ^7k«4tf«^2 OfdSSJgML-r^ 

ft < x * x 5 C(imp$#mi$ttf&;* hs^tc 
ft§<, C©|g*f1U8«2i:;*tS3i:B:, &&§§#&©£ 

[0 0 2 5 ] #»**©S£ea«±#bT«Si*2 0*s* 

# * rjk r a t s nam 2 0 ©»«^tt mt sites 

+^ft^H2 i*»*«*nT*5»), :©fe»wi 
$ 2 0 (omm^t^fs 2 l-e-Hj-ciRJKSfu *nti± 

£ft£„ 

[ 0 0 2 6] 3l*©«*#ffiT LTfli 2 0 © 

M'j7£-tf5*©fflv iiui£b£«fc3fc:i&g©±#CffoT 
bt Bg-^© U $ T-rS® ifii&T b fcfg 
Pg-C-M^A s ^±-r^o CCDttl!-Ct>, ^7jc«4, 5, S 
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b r mrnnrn t s z 1 t ft s . 

[0 0 2 7] fti>\ c©Hifi^tj3^-Ctt-M##i:b 

mmrtm, -mwmzmmmzmMfo2 , ziz&mt 

ZZtifiX-ZZo 

[0 0 2 8] Sfed©^J60iJ(Ci5^T(i->- htt©$&7k 
10 *s^:#<, A>o^*a^Hx.fef-?LK«^#» (0Si 
C^bfcOx TOJJPXbfeO, $e>ic{i-fe^p-xt: 
tf i: br ffl v>t t> ntt©f^ m *»-r a c t am & A^-c-fc 

[ 0 0 2 9 ] m 9 «U itoii bfe1Stt©i^*gW*^0»J 

&%mm&Hz$mi>tzt>(DX\ 2a©M< t 

b-p^tibfc^©-?, ^*©S^* S ^1©^F^2 1© 

Tl^o C©<t^ft|&7Kgl5«l±> 3^<J2)-U7^ >^S5«- 
?© < t-5ftJ:bSWi'Jtl^a* s ^^<, *»o**tt*«t* 
fc^aRK^WW («*K ^>77^>AQj (a 

mmm) ) *»a*^bfe»)» «jwaxbfcD> 

30 [0 0 3 0] C©£-5(C«fi£bfci|i&*S5#5 2£01 0 
C^LfcJ;5t:tttBS««l)«b-CV^4jW*l©ffilBI2 1 

■t^S«tt«5 2 a*e-3t¥ffl»5 2 bST-^ftbfe 
¥@gB5 2 btSb-C^5^7k«4(CP&lR$ 

li, 0*±g|5*5¥®gi55 2 bi:i i?i«I^tlT^7k*4 
3t(cftf3, £EA©mS!tft^i6{Cj;5«ffi<*2, 3ffifg 

40 m*&tt±ibx s mm® 2, 3-tfiQmm\zm®tz>®* 
Rjh-rsctcfts. ^asr-*ft<, c©nsE^(ci3 

H5 2 cS^-T5*»6, ^F^2 1 (CjfAbT^P&StC <£ 

[0031] ft*>% ±&<Dmmmiz*3^x(z, ««gp5 
tztMDffia*%itxg znmzftttxmm.u ztitb 

50 hfrX&Zo 
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[0 0 3 2 ] 

-Its ft-0&*gCD<l>& < fc*-SS4««*t:aLS# 
tWSIcSot, *a©^fT@«*ifia$-y-sci:* s 

[0S©ffi^%UiBj§] 

[mi] *Plffl-»$^tiSBt^5„ 
[B21BH), (n) (i, ^n^tl*@g)5?:J£AU 

[0 3] l^±l|g©<£ffltWi£*-f0-e&3o 

[85]B(-f), (n) l**ft*ti£*«©ffll©SSiS 



10 



[H6] n u) s (d) «, *mi®m<o$mm*7fs 
tgB©*r®0T-s>5. 

[07] P±^g©{£ffltt«£^-f0T-fc?>o 

[us] &yk®tt<Dm(DmMm*7fiT®Mm-z&Zo 

[B9]B(-f)» (a) It *ii*ft«&*gB#©fte© 

*ssw * * -r mum t m m m t- & s „ 

[010] H±K&*«*r*ffifflL&*ffi8©-|llfi«* 

i 

2, 3 flt&tt 
2 a, 3 a RUSH 
2 b, 3 b Si 
4, 5 
8,12 

2 o mmm 

5 0 



[01] 



If 11 le |8 



5~ 2 




[B8] 



lb Id 



I 
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